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Laser-assisted machining (LAM) is a processing method that is used to make the processing of difficult-to-cut materials and improved 
machinability. This paper deals with the LAM of SiC-based ceramic composites materials (CMCs). The laser beam is used as a heat source and 
irradiated to the CMCs surface. In this paper, the machinability of CMCs with and without laser assist is investigated. The influence of the 
cutting geometry and the coating materials on the machinability is evaluated. The results showed that the cutting force decreased with 
increasing the laser power. The cutting performance with the radius end mill was superior to that of the square end mill. The diamond coating 

























 実験装置の概略図を図 1 に示す．被削材の CMC は，厚






刃先の距離は 5mm とする．直径 10mm の 4 枚刃エンドミ
















スクエアタイプの 2 種類の PVD コーティング工具である．
表 1 に示すよう Z 軸方向の切り込みを 0.1mm とし，レーザ




Revolution 1300 rpm 
Axial depth of cut 0.1 mm 
Cutting length 10mm 
Feed speed 65 mm/min 
Distance between 
irradiation area and 
cutting position 
5.0mm 
Beam diameter 0.4×4.1mm 
 
Beam size: 0.4×4.1mm 1 mm
Fig.2 Beam profile at focal spot 
Table 1 Experimental condition 
Fig.1 Experimental set up for laser assisted milling 
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Laser power   60W

























Laser power   60W



















































2) 小笠原俊夫：航空宇宙分野における SiC 系セラミックス複合材






     
Fig.3 Effect of laser power on cutting force 
Fig.4 Comparison of end cutting edge with and without laser assisted 
(a) Without laser assisted 
Fig.5 Effect of tool shape with laser-assisted milling on cutting force 
Fig.7 Effect of tool coating on cutting force in laser-assisted milling 
Fig.6 Comparison of end cutting edge  
Fig.8 Effect of tool coating on abrasion width in laser-assisted milling 
(b) With laser assisted 
(c) Square end mill (d) Radius end mill 
Abrasion width Abrasion width 














o Laser power   60W
Depth of cut   01.mm
200μm 200μm 
200μm 200μm 
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